ABSTRACT
quently improve cost effectiveness 3, 4 and patient satisfaction. 4, 5 Traditionally, patients undergoing PCI have been kept in hospital overnight for observation; therefore, discharging patients home the same day of the PCI will offer an opportunity to reduce length of stay and improve patient throughput. Although SDD has been shown to be safe and feasible, [5] [6] [7] its uptake within health services worldwide has been variable. While there is a growing body of literature describing the impact of SDD on patient and health service outcomes, [5] [6] [7] [8] the process of implementing SDD has not been well described in literature, and there is little information available 9 to inform clinicians wanting to implement this model of care. To address this gap in the literature, we undertook this process evaluation study aimed to evaluate the implementation of SDD as a new model of care in the cardiac services department of an Australian tertiary teaching hospital.
approaches are considered as equally important. 10 This article reports only on quantitative aspect of the study. A detailed analysis of qualitative data about what helps and hinders enactment of SDD will be reported elsewhere. The study was informed by the United Kingdom Medical Research Council process evaluation of complex interventions. 11 The United Kingdom Medical Research Council defines complex interventions as comprising multiple and interlinking strategies that endeavor to take a "whole of problem" approach to health issues. 12 Both the intervention (SDD) and strategies for its implementation were considered complex interventions because they required a range of interactive components to address factors such as individual-level knowledge, attitudes and beliefs, organizational processes, and resources. 12 While outcome evaluation is important, as it can determine whether an intervention (SDD) succeeded or not, process evaluation can help understand what really contributed to outcomes and appropriately interpret findings as well as facilitate to identify aspects of intervention that could be refined to optimize its effect.
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Setting
This study was conducted in a cardiac services department of a 750-bed tertiary teaching hospital located in southeast Queensland, Australia. The SDD guideline was developed by nursing and medical leaders from the cardiac services department and implemented by the senior nursing management team. The research team was responsible for conducting a process evaluation of the implementation. Ethical clearance was granted by the Human Research Ethics Committees (HREC) of the hospital (HREC/15/QGC/180) and the university (NRS/48/15/HREC). Written consent was given by participants who participated in surveys.
Participants
All outpatients who were scheduled for angiography with or without planned PCI between June and December 2016 and assessed to have met eligibility of SDD before procedure were invited to participate in the study. Based on historical hospital record, it was estimated that 120 patients would be discharged home the same day of the procedure within 6 months. Patients' relatives were also invited to participate.
Same day discharge process
Patient eligibility for SDD was assessed against the inclusion criteria by hospital staff at 3 points (before, during, and after the procedure). These eligibility criteria guided the clinicians' decisions about whether a patient could be discharged the same day of the PCI procedure (see Supplemental Digital Content Figure 1 , available at: http:// links.lww.com/JNCQ/A441). First, all outpatients were assessed for SDD eligibility in the preadmission clinic before the procedure. Then during the procedure, the cardiologist needed to confirm that the procedure was successful and the procedure was performed via radial access as requested by the SDD guideline. After the procedure, patients were observed for 4 hours in the short-stay unit and sent home the same day if no complications arose during this observation period. As per the SDD guideline, all SDD patients were to receive a follow-up phone call from a nursing staff working in the laboratory within 24 hours of discharge.
Modifications to the inclusion criteria and process were made 4 months after implementation began. These modifications included offering SDD to patients who were older than 80 years if considered appropriate, who had the procedure performed on Fridays when an advanced trainee (senior medical officer) was responsible for conducting the next-day phone follow-up.
Data collection
Data collection techniques included on-site observation, field notes, and surveys. During the 6-month implementation, the lead author made field notes through on-site observations assessed eligibility for SDD of all patients undergoing PCI. The number of patients undergoing PCI was documented along with eligibility for SDD before, during and after the procedure. Importantly, staff's adherence to the guideline for those SDD patients was evaluated using predetermined key performance indicators following discussions with her supervisors. These 8 indicators included electrocardiography being attended, follow-up appointment with a cardiologist being made, being seen by a cardiac rehabilitation nurse and a pharmacist, discharge information being given to patients, complete discharge paperwork being provided to patients, electronic medical record entry made by the senior medical officer, and next-day phone 
Data analysis
Patient selection process diagram was developed starting from how many patients in total coming to the laboratory for the procedure to how many patients were discharged the same day of the PCI. All other quantitative data including SDD compliance and survey data were analyzed using IBM SPSS Statistics for Windows (Version 22.0 Armonk, New York: IBM Corp). Data double entry was conducted for accuracy with an error rate of zero. Data were then analyzed descriptively, with continuous data as mean ± standard deviation if data were normally distributed and median ± interquartile range if not normally distributed as well as categorical data as numbers (percentages).
RESULTS
Patient selection
During the 6-month implementation period, a total of 1035 cardiac interventional procedures were performed on 1000 patients (see Supplemental Digital Content Figure 2 , available at: http://links.lww.com/JNCQ/A442). Of these, 342 PCIs were performed on 308 patients. Among 308 patients, 12 patients were admitted twice and had 1 PCI on each admission; 22 patients had 2 PCIs during the same hospital admission. Of the 308 patients who underwent PCI, 258 were ineligible for SDD prior to the procedure. The remaining 50 patients who had PCI were determined as eligible prior to the procedure including 47 patients who met the eligibility criteria and 3 patients who did not meet established eligibility criteria but considered eligible. Of these 50 patients, only 22 patients were sent home the same day of the procedure. The remaining 28 patients who were initially deemed eligible for SDD at the outpatient clinic were admitted for overnight stay (ONS).
SDD patients were slightly older than those who were admitted for ONS, with mean age of 65 ± 7.8 versus 62 ± 10.9 years. A higher proportion of male patients in SDD group (n = 20, 90.9%) were observed than in ONS group (n = 20, 71.4%), and a higher percentage of patients were in a committed relationship in SDD group (n = 16, 72.7%) than in ONS group (n = 19, 67.9%).
Same day discharge guideline adherence
Adherence to the SDD guideline was assessed throughout the 6-month implementation period (see Supplemental Digital Content Table 1 , available at: http://links.lww.com/JNCQ/A443). The areas of the guideline for which there were the highest rates of adherence for SDD patients included electrocardiography attended to, followup appointments with a cardiologist made, and seen by a cardiac rehabilitation nurse and a pharmacist prior to discharge. The areas of the guideline with poorer compliance were in discharge preparation and next-day phone follow-up. The guideline adherence was variable without signs of improvement during the 6-month evaluation period and ranged from 62.5% to 100.0%. The overall adherence rate for post-PCI care was 77.3%.
Based on field notes taken during observation of clinical practice, it was observed that physician preference and individual clinical decision making contributed to variations on how the SDD guideline was enacted. One such example of guideline deviation was the offering of SDD to inpatients (n = 11) although only 3 of 11 patients were discharged home the same day after the procedure. A total of 2 outpatients were discharged home the same day determined by physicians despite renal function being outside the established parameters for SDD eligibility.
Patients' and relatives' satisfaction toward same day discharge process Of the 50 patients who received PCI and who were determined as eligible for SDD prior to the procedure, 44 consented to completing the survey on satisfaction. Patients were surveyed regardless of whether they continued to remain eligible for SDD (19 SDD patients and 20 ONS patients). Data for 5 patients were unavailable because they were either unable to be reached or Copyright © 2019 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
January-
were missed by the research team. Overall, 29 relatives consented to the study, with 27 completed surveys (16 SDD relatives and 11 ONS relatives). Although fewer than two-thirds of SDD patients and relatives received an explanation of the possibility of SDD before coming to the hospital, and only half were involved in the decision to go home the same day of the procedure, they were satisfied with the SDD experience (see Supplemental Digital Content Table 2 , available at: http://links.lww.com/JNCQ/A444).
DISCUSSION
To our knowledge, this is the first article to report a process evaluation of SDD as a new model of care. Before the study, it was estimated that approximately 120 patients would be discharged home the same day within a 6-month period. This process evaluation has demonstrated that far fewer patients met the SDD inclusion criteria, and consequently there was unlikely to be a substantive impact on anticipated outcomes such as reduced average hospital length of stay and decreased health care costs. The main reason for the reduction in the number of potentially eligible patients was that the criteria used in the guideline were more conservative than what is currently reported in the literature; as a result, many patients were excluded such as including those who were currently hospitalized, had an estimated glomerular filtration rate (eGFR) below 60 mL/min, or had the procedure performed via femoral access. Of all patients undergoing PCI, 70.1% (216/308) were inpatients and were consequently deemed ineligible. Inpatients who had PCI often present with acute coronary syndrome (ACS).
14 ACS describes a spectrum of clinical presentations ranging from unstable angina to myocardial infarction, with symptoms such as prolonged chest pain (>20 minutes), which is almost always associated with a rupture of an atherosclerotic plaque leading to partial or complete thrombosis of the infarctrelated coronary artery. 15 These ACS patients are often loaded with aggressive antiplatelet and antithrombotic medications to avoid worsened ischemic outcomes, 15 and concerns about discharging these patients the same day of the procedure often relate to stent thrombosis and access site bleeding. 6, 7 However, advances in equipment design and procedural technique have significantly increased the safety and decreased complications associated with PCI. 2 Several studies have demonstrated the safety of SDD for most ACS patients. 2, 6, 7 For instance, a recent analysis of PCI registry data showed that out of 1530 SDD patients, 775 (50.7%) and 43 (2.8%) were presented with unstable angina and non-ST-elevation myocardial infarction, respectively, with a very low readmission rate (0.9%) within 24 hours following discharge. 2 This suggested that SDD can be safely applied to many ACS patients.
An eGFR below 60 mL/min was the second most common reason patients were excluded from SDD in our study. This criterion is in line with the recommendations from the Society for Cardiovascular Angiography and Interventions/American College of Cardiology guidelines. 16 The eGFR, used to indicate baseline renal function, is an important consideration for patients undergoing PCI because of potential risk of contrast-induced acute kidney injury. 17 The incidence of contrast-induced acute renal injury ranges from 6% to 20% of patients undergoing PCI, depending on the diagnostic criteria and cohort analyzed. 18 However, this form of renal injury appears to be amenable to volume expansion and to measures to increase urine flow and removal of highly water-soluble contrast. 17 Despite the Society for Cardiovascular Angiography and Interventions/American College of Cardiology guideline recommendations, the safety of SDD in patients with an eGFR lower than 60 mL/min, even down to less than 15 mL/min, has been demonstrated in literature. 2, 7, 19 For example, 20 patients (14.6% of all 149 SDD patients) who had an eGFR between 30 and 60 mL/min were discharged home the same day in an Australian study, with no major event reported such as deaths, urgent target lesion revascularization, stroke, or bleeding within 48 hours after PCI or at 30 days. 19 In this study, 19 an eGFR of less than 30 mL/min was one of exclusion criteria. It should be noted that the aforementioned study did not reported renalrelated postprocedure outcomes.
In our implementation of SDD, patients were eligible only if they received PCI via radial access. Consequently, a number of patients who required a femoral approach were excluded. A possible reason for excluding patients who underwent PCI via a femoral approach could be due to the concerns about access site complications. However, the safety of SDD in patients 58
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Journal of Nursing Care Quality who had PCI via a femoral approach has been demonstrated in the literature. 4, 5 A prospective analysis including 200 consecutive SDD patients from 2008 to 2011 showed that 151 (75.5%) patients had PCI via a femoral approach, with no major bleeding or major adverse cardiovascular event found within 24 hours of discharge. 5 It must be noted that in this study, 5 nearly 80.0% of patients who had a femoral approach had a closure device used. A recent randomized controlled study showed that SDD after uncomplicated PCI with stable and low-risk ACS was safe via the femoral approach when facilitated with a closure device. 4 With an increasing demand for hospital resources, there is a trend moving toward the implementation of fast-track treatment pathways to reduce health care cost. 20 An evaluation of the current PCI care pathways in the United States was conducted recently and it was found that SDD saved more than $3000 per patient. 3 In a recent randomized controlled study comparing SDD with overnight hospital stay, SDD was associated with US $1200 savings per patient. 4 In a Canadian study, SDD after transradial PCI was linked with 50% relative savings in health care cost, which was approximately US $1100. 21 It was forecasted that there would be savings between $200 and $500 million annually if patients with half of the average 1 million PCIs performed annually in the United States are discharged the same day of the procedure. 22 In our study, although 22 SDD patients would not make a significant impact on health care cost, it does save the cost by at least AU$24 200 equivalent to US $19 592. If some of criteria were relaxed, many of patients could have been eligible for SDD, which would have led to cost-effectiveness to the organization.
The SDD criteria used in this implementation were more conservative than those reported in the literature. A conservative approach might have been applied because of different risk perceptions from the clinicians in this hospital. Risk perception is an individual's intuitive judgment or interpretation of risks in the context of limited and uncertain information. 23 It is common that people tend to be conservative and want to avoid disastrous consequences no matter how small the probability is predicted. 24 Since SDD was a new model of care being implemented that most clinicians had limited or no experience with, it was possible that they employed a more conservative approach in the initial implementation of SDD.
Clinical decisions about sending patients home the same day following PCI can be complex, and individual clinician's differing perceptions of risk might be influenced by a variety of factors including controllability, experiences, competence, perceived benefits, and concerns. 25 It is possible that with modifications to the criteria, a greater number of patients would be eligible for SDD. Midway through the implementation period we achieved consensus among the clinicians to alter some inclusion criteria. For example, SDD was offered to patients older than 80 years if this was considered appropriate. Achieving consensus for other criteria such as a femoral approach or a lower eGFR might be more challenging because of different risk perceptions held by physicians. Nevertheless, there is still opportunity for ongoing refinement of the inclusion criteria and SDD guideline.
Clinicians' risk perceptions might have impacted whether they adhered to the SDD guideline. Although there is no established benchmark for adherence to postprocedure care for SDD patients in literature, we set the benchmark of more than 90%. However, the adherence rate for postprocedure care in this study was 77.3%. Possible reasons for this suboptimal result include knowledge-related factors such as lack of awareness or familiarity due to insufficient education and training, attituderelated factors such as lack of agreement on SDD inclusion criteria and process, and patientrelated factors such as patients not answering the follow-up phone call. In this study, staff adhered to task-oriented components of the guideline strictly such as attending electrocardiography, which could be due to staff being familiar with these processes and perceiving the tasks as important. However, there is an opportunity to improve other components of the guideline adherence such as ensuring patients to receive nextday phone follow-up. Staff's guideline adherence did not improve over the implementation period. A weekly or monthly audit and feedback might be useful to monitor the implementation, as they provide staff with an objective summary of their clinical performance typically on a set of quality indicators and have been demonstrated to improve clinician performance.
according to the SDD guideline, the patients expressed high satisfaction in this study, suggesting that they were willing to be discharged the same day and preferred SDD. This was consistent with prior studies, which demonstrated that 73% to 96% of patients overwhelmingly preferred to be sent home the same day, if it could be offered safely. 4, 5, 27 In addition, SDD relatives were also satisfied with the experience, which was the first study that explored the satisfaction from the relatives. In this implementation, patients and relatives did not understand how the new model of care process was supposed to be followed in the hospital. They also did not experience serious adverse event during the SDD process but rather preferred its convenience and comfort. These could explain why there was no direct relationship between their satisfaction and the clinicians' guideline adherence.
In undertaking this process evaluation, separation between the implementation and evaluation team was critical to minimize evaluation bias. In addition, the voices of patients and relatives were also included by assessing their satisfaction toward the SDD process in the process evaluation. These are both important strengths of this work. However, this study is limited by the small number of patients who were discharged the same day of the PCI, and consequently this may have limited our understanding of these complex processes in practice change. Data were gleaned from a single center, which limits the generalizability of the findings, particularly given the importance of context in change process. It is possible that improvement in the guideline adherence rates and survey results might have been observed if more SDD patients were involved.
CONCLUSION
The results of this process evaluation study suggest that SDD criteria were conservative in comparison with the ones described in the literature, which has contributed to only a small proportion of patients being discharged home the same day. There is also an opportunity to improve guideline adherence. However, the evaluation showed high satisfaction from the patients and relatives. Although small sample was included, this study is important as it offers directions for future improvement of SDD. Improvements in both the intervention designs (SDD criteria should become less conservative) and the implementation process (implementation needs to be planned systematically) would have been beneficial and could have resulted in a positive impact of the implementation.
